University of South Florida

Scholar Commons
CUTR Research Reports

CUTR Publications

10-1-1993

Cocoa Beach Study - Technical Memorandum #2: Potential
Transit Options
CUTR

Follow this and additional works at: https://scholarcommons.usf.edu/cutr_reports

Scholar Commons Citation
CUTR, "Cocoa Beach Study - Technical Memorandum #2: Potential Transit Options" (1993). CUTR
Research Reports. 144.
https://scholarcommons.usf.edu/cutr_reports/144

This Technical Report is brought to you for free and open access by the CUTR Publications at Scholar Commons. It
has been accepted for inclusion in CUTR Research Reports by an authorized administrator of Scholar Commons.
For more information, please contact scholarcommons@usf.edu.

COCOA BEACH STUDY
Technical Memorandum #2:
Potential Transit Options

By:
Center for Urban Transportation Research
College of Engineering
University of South Florida

October 1993

FOREWORD
As part of the Center for Urban Transportation Research's (CUTR) commitment to provide
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EXECUTIVE SUMMARY
For many years the citizens of Cocoa Beach have expressed concerns about the traffic
congestion along State Road A lA and the unacceptable impact it has on the safety, welfare,
and quality of life for residents and visitors. The traffic congestion affecting Cocoa Beach
is multi-faceted. The present transportation system, mainly AlA, provides service capacity
to accommodate local traffic volumes during non-tourist season. However, additional
demands are placed on the system by through traffic generated by the large employment
sites that are located in this part of Brevard County and by the seasonal influx of visitors
and tourists.
At the request of the Brevard County Legislative _Delegation, the Center for Urban
Transportation Research (CUTR) is assisting Cocoa Beach in developing a solution to the
mobility problems on AlA The goal of this study is to develop a transit alternative in the
Cocoa Beach area that provides service that is good, efficient, and reasonable.
The study culntinated in two Technical Memoranda. In Technical Memorandum # 1,
information related to potential transit usage by citizens in the Cocoa Beach area is
presented. This includes data on existing transit service, 1990 Census information, and data
.
on employment in the area. This information is critical in the analysis of potential transit
alternatives.
In Technical Memorandum #2, the transit alternatives worthy of consideration are
evaluated. The options that have been identified include: express bus service; fixed-route
service; "Service Routes," which is similar to fixed-route but travel to areas of particular
interest to elderly and disabled CitiZens; and a combination of a fixed-route and "Service
Route." The potential ridership and cost considerations for each of the transit alternatives
are also presented in Technical Memorandum #2. Aspects related to implementing each
option (i.e., marketing, coordination, and scheduling) are given consideration. This
Technical Memorandum concludes with some additional observations on the feasibility of
implementing transit in the Cocoa Beach area.
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INTRODUCfiON
This Technical Memorandum provides a brief overview of the purpose of this study. The
motivation for evaluating transit as an option to mitigate traffic congestion along State Road
AlA (AlA) in Coc()a Beach is reviewed.
T ransit options that provide potential to alleviate the traffic problems along AlA and meet
transportation demands in the Cocoa Beach area are presented. Each of these service
options is presented with a description of the methodology used in the analysis of its
potential to meet travel demands in the study area. This is followed by an assessment of
ridership and cost considerations. Finally, aspects related to implementing each option (i.e.
marketing, coordination and scheduling) are considered.
The transit options that are presented in this document have been developed based on the
information presented in Technical Memorandum #1: Review of Existing Services. This
included: information related to transit use in the Cocoa Beach area, data on the existing·
transit services provided by Space Coast Area T ransit (SCAT), data from the 1990 Census,
information on employment in the study area, employee zip code information, and an
analysis of a survey of Cape Canaveral residents to determine their interest in transit.
CU1R representatives have made site visits to the study area and met with local t ransit
officials including the Brevard County Metropolitan Planning Organization. Separate
meetings were also held with the city managers for Cocoa Beach and Cape Canaveral.
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BACKGROliND OF STUDY
Traffic congestion on SR AlA in Cocoa Beach is unique. Wnile AlA provides service
capacity to accommodate local traffic volumes during non-tourist season, additional traffic
demands are being. placed on this roadway by through traffic generated by the large
employment sites located in this part of Brevard County and by the seasonal influx of
visitors and tourists. High peak hour traffic volumes and spill-over into off peak traffic,
impede local traffic circulation. A significant amount of pedestrian and vehicle traffic in
Cocoa Beach and Cape Canaveral consists of visitors, vacationers, and elderly residents.
Accessing the local retail and commercial sites along AlA, as well as the recreational
facilities and the beach, has evolved into a challenging exercise. Many of these residents
believe that the quality of life in this community and their ability to travel freely has
suffered as a result of the traffic congestion.
The City of Cocoa Beach, \vith the Brevard County Metropolitan Planning Organization
(BMPO), has decided to explore the possibility that a transit alternative can help to mitigate
the traffic problems on AlA. CUTR, at the request of a Brevard County Legislative
Delegation, is providing assistance to Cocoa Beach in developing a solution to the mobility
problems on AlA. This study evaluates the transportation demands in the corridor and
review the potential of public transit as an option for meeting community transportation
needs.
The goal of this study is to develop a transit alternative for the Cocoa Beach area that
provides .quality service that is efficient and attractive. This service should complement the
other transportation goals of the area. Beyond that, it should be effective at reducing traffic
produced by work trips through the ·area, and it should provide mobility for area residents.
This goal dovetails \vith the concerns expressed by residents in the area.
This document provides ideas and information for consideration by administrators, the
public, and decision makers in Brevard County. The document does not give specific
recommendations, nor does it describe options to the level of detail required for
implementation. However, it should stimulate discussions and encourage progress in having
transit play a more proactive role in meeting community travel and quality of life goals.
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TRANSIT OPTIONS
In developing a transit alternative to traffic congestion in Cocoa Beach, consideration was
given to the present transportation system, mainly AlA, which provides service for two
different purposes, commute and local trips.
The commute market, consists mainly of employees of the Kennedy Space Center (KSC)
and the National Aeronautics and Space Administration (NASA), and possible commuters
to employment sites in Cocoa Beach and Patrick Air Force Base. The local market consist
of local residents and visitors making trips within the study area. This includes trips to
commercial and retail locations, activity centers, and health facilities.
Getting commuters and local drivers out of single occupancy vehicles and into transit can
substantially reduce both the number of vehicles traveling to major work sites and the level
of traffic congestion. Based on a straight forward analysis of each market, various transit
alternatives were identified. Each option provides the potential to mitigate some traffic
congestion caused by the commuter market and improve mobility for ·the local market. The
following transit options were identified.
•

Express service

•

Vanpools

•

Local fixed-route service

•

"Service Routes"

•

Coordinated service

Except for vanpools, each of these service options are discussed in the following sections
with a description of the methodology used to estimate ridership and costs. Those aspects
related to implementing each option (i.e. routing, coordination, and scheduling) are also
addressed.
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•

Express Service

Express bus service is operated during peak hours for work trips, which are often more than
7 miles long. Generally, the peak period will consist of two hours in the morning and two
hours in the afternoon. Express bus service operates locally in suburbs and then uses
arterials and freeways for fast, non-stop travel into the Central Business District (CBD). For
this study, express bus service would be provided to KSC/NASA and Patrick Air Force
Base. Passengers board and alight express buses at designated collection points along the
arterial, usually at park and ride lOts. Most transit systems that operate express bus service
normally use 40-foot buses that have the capacity to carry approximately 43 seated
passengers per trip.
Four sets of data were used in the development of express bus service for commuters,
employee zip code data, census journey to work data, VPSI vanpool data, and vehicle counts
for AlA
KSC/NASA related employment numbers over 20,000 employees. The data compiled in
Technical Memorandum #1 on employee zip codes included responses from 2,984
employees at the KSC/NASA. The results of the survey also show that a majority of these
employees, approximately 53 percent, reside in the communities on the mainland. This area
is commonly refereed to as the Central and North Mainland, including the communities of
Mirns and Titusville (see Figure 1). A moderate number (15%) ofthese employees also live
in the zip codes for Merritt Island. A possible express b\IS route that could serve the
employees in this area as an alternative to driving, is one of three routes shown in Figure
2. This route would provide non-stop service from designated park and ride lots along SR
520 to the various work sites locaied at the KSC/NASA. A possible location for beginning
this route is the intersection at US 95 and SR 520. Potential locations for stops include the
intersection at US 1 and US 95, and near the intersection of SR 520 and SR 3, Merritt Plaza
or Merritt Island Square Mall. This route would access the KSC/NASA using SR 3.
Data on the origin, destination, and routes for vanpools operated by VPSI were evaluated
(see Table 1).
The data shows that only a few vanpools use AlA, and have the
KSC/NASA as a destination; these vans originate in the South Beach area. The larger
share (63%) of the vans originate in the Central, North, and South Mainland areas. These
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FIGURE 1
Brevard County Zip Codes
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vans use alternate routes, such as, 195, US1/SR3, US1/SR405/SR3, US1/SR528, SRS28, and
SRS0/405 to access the KSC/NASA facility.
Table 1
VPSI Vaupool Provam
'

: :~~' :Va.D.s

,.
~

">

.•

·

3

S. Beaches

KSC

1

S. Bea ches

Titusville

3

S. Mainland

KSC

14

S. Mainland

KSC

3

S. Mainland

CCAFS

l

S. Mainland

CCAFS

1

C. Mainland

CCAFS

l

C. Mainland

KSC

1

N . Mainland

CCAFS

1

N . M ainland

KSC

4

Orlando

KSC

1

O rlando

KSC

3

Volusia

KSC

2

. Titusville

Viera

AlA

195

195

Sour<e: VPSI

This data is consistent with the survey data from employers at KSC/NASA. It is reasonable
to infer from this analysis that most of the KSC/NASA employees that reside in the county
follow similar commuting patterns as those described for vanpools. However, commute trips
by workers residing in the South Beach area have the most direct impact on traffic in Cocoa
Beach. A possible express bus route to serve these commuters is also shown in Figure 2.
This route would begin in Melbourne Beach and access the KSC/NASA using AlA
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FIGURE 2
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This inference is further supported by vehicle counts in Cocoa Beach. These counts were
included in FOOT's Corridor Study for A1A 1 Vehicle counts for the AM and P.M peak
periods are shown in Table 2. This traffic volume information was taken from machine
counts located at two intersections: AlA and North 2nd Street; and AlA and Flagler Lane.
Table 2
Veblcle Counts for AlA

N. 2nd St.

Flagler Lane

AM Peak

2,029

1,145

2,866

1,324

PM Peak

3,088

4,173

4,101

5,182

This data suggest that not only are commuters from the South Beach area using AlA, but
that a significant number of trips are generated in Cocoa Beach during peak hours.
Additionally, vehicle counts show that a meaningful number of trips are made in the
southbound (SB) direction during the A.M. peak, and in the northbound (NB) direction
during the P.M. peak. Although the employment size at the Patrick Air Force Base is
unknown, it is conceivable that workers commuting to this employment site account for a
representative share of these trips. The estimated number of commute trips to the Patrick
Air Force Base is calculated using the difference in the north and south bound vehicle
counts recorded during the AM peak at N. 2nd St., and the·corresponding vehicle counts
for the PM peak at Flagler I..ane.2 The difference in the SB and NB vehicle counts at these
locations are 884 and 1,081, respectively, an average of 983 commute trips daily. The
vehicle counts also suggest that these commute trips originate in the Merritt Island, and the
Central and North Mainland areas of Brevard County, and not in Cocoa Beach. Thus,
employees at the Patrick Air Force Base portray yet another commuter market that impacts

1FDOT. Corridor Op<radons Study for S.R. AlA (Minuteman Causeway to Osceola Lane). Prepared by:
Dyer, Riddle, Mills & Precourt, Inc., 1992
2 77Jis process

accounts for local tripmaking by residents in Cocoa Beach. It assumes that most drivers in
Cocoa Beach make home-based trips: one trip across tlte cordon line to reach their destination and a retum trip
back across rhe cordon line to their home.
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on traffic in Cocoa Beach, and may be attracted to express bus service. A possible express
bus route to serve these commuters is also shown in Figure 2. This route would begin at
the intersection of US 95 and SR 520, and use SR 3 and the Pineda Causeway to access the
Patrick Air Force Base.
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Methodology
Experience and judgment are employed to predict ridership for express bus service. The
estimate is made at the route level. This technique is one of several used in the transit
industry to estimate ridership resulting from the implementation of a proposed route. Other
ridership demand methods that base results on "similar route" data, on population within 1/4
mile of the route, and on the output of regression models based on cross-sectional data were
also considered for this analysis. Since there is no express bus service operating in Brevard
County and the service that is being proposed will operate along an arterial with designated
collection points, these methods were ihought less appropriate for this analysis and req uired
more time to apply.
The judgmental approach rests on the premise that certain characteristics of or specific
knowledge about the area where a proposed service will operate provide sufficient insight
to make accurate predictions. In the transit industry, estimates using the judgmental
technique are made by individuals who have spent many years with a particular property (or
at least in the transit profession) and thus have the knowledge on which to base such
estimates.3

Application of Technique
The input data used in the judgmental technique depends entirely on the application.
Through analysis of the mode choice for work trips taken in Brevard County, the zip code
data for employees represented by the survey of KSC/NASA, commute trip patterns
.
. .
reflected by vanpools, and vehicle counts for AlA, it is possible to estimate the number of
employees that might be attracted to express bus service. This also may provide an estimate
of the reduction in vehicle traffic on the local road network in Cocoa Beach.
Information from the 1990 Census journey to work data show that in Brevard County
approximately 81 percent of workers over the age of 16 drive alone to work. Approximately

3Uroan Mass Transportation Admi11istration. RQII!e-{.,ve/ p,ma11d Models: A Review, Multisystems,Jnc.,
1982. Page 12.
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13 percent of the workers use carf vanpools for work trips and less than 1 percent use
transit. The remaining 5 percent either work at home, walk, bicycle, or use other means to
travel to work. This translates to an average vehicle occupancy (AYO) of 1.16 for work trip
purposes:
Express Bus Route: #1
The number of employees represented by the CUTR survey is 2,984. Approximately 53
percent (or 1,582) of these employees reside in the Central and North Mainland areas of
Brevard County. This represents those workers who drive to work alone and carjvanpool
and compose the potential market for express bus service. It would not be reasonable to
include the remaining share of workers, especially since walking or bicycling are mode
choices for traveling short distances.
This sample of workers were expanded to reflect total employment. Data provided in
Technical Memorandum #1 showed that KSC/NASA related employment numbers over
20,000 employees. When calculated, this process results in approximately 10,601 workers
living in the Central and North Mainland areas. This represents the potential market size
and equals approximately 9,139 vehicle trips (see Table 3).
Table 3
Central/North Mainland
Mar kel Size

1.16

1,582

9,139

It is possible to develop a reasonable scenario of what ridership levels might be based on
traditional transit market share experiences. Nationally transit carries approximately 2
percent of person trips and approximately S percent of work trips (7.62% in urbanized

4AVO

s

%drivers + %J?asseaKrs = 81% + 13%
o/cdrivers
81%

12

d

1.16

areas). Florida numbers are lower due to the lower densities, less concentrated employment
and lower levels of transit service. A quality express bus service might be expected to
attract mode shares in the range of a few percent to in excess of five percent. For
conceptual planning purposes it is recommended that service be designed to acconunodate
a 5 percent mode share ridership target.
Table 4 provides an estimate of the express bus market potential. These estimates assume
a market size of 10,601 person trips per day and 9,139 vehicle trips. Bus capacity is also
assumed at 80 percent, which represents approximately 34 seated passengers per bus.
Table 4
Express Bus for North and Central Mainland
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The cost per revenue mile that is used in this analysis reflects systemwide cost, but
traditionally the cost per revenue mile for express bus service is less than other conventional
transit service such as fixed-route service. This is because express routes have higher
operating speeds and require less operating time to complete a trip. In most transit systems
a premium fare is charged to passengers using this service, providing a higher return at the
fare box.
. .'

In addition to the above cost estimate using cost per revenue mile, an annual operating cost
estimate can be determined for express bus service by relating operating cost per revenue
hour to annual revenue hours. This is accomplished using operating cost per revenue hour
from the 1991 Section 15 report for SCAT and the total revenue vehicle hours for the
proposed service. The cost estimate model for this analysis is presented below; the estimate
is shown in Table 5.
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C = crh • revhr • dpm • mpy
where C
crh
revhr
dpm
mpy

=Cost
= cost per revenue hour
= revenue hours
= days per month
= months per year
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Cost Estimate of Express Bus Service

Using Cost per Vehicle Revenue Hour
...
-~:~t~~·~%tiflt~~;·trr!PH.tf~'~'*$:J.l~f:~f~~· ~.$t~f~ , ,.. . ,.
'·~E\?: .;+_.;;j~;;~:;-..p~ '"'~;~:·);.

·h,..._.., < •,1-,:T~

;....,z;!_..._

Cost per revenue hour'

~.- ,

..

....

-~ •. ; .-·

-

~--.~-

........ . ·.- •

•'''} ~-)( .

. ~- ·.

~-~~.+~':;~:"d.('<·
:!(t'.; ·:r~t'
.- ~e"'~ll~ a ue., &. /. ,, ~

,,_._'

'.

.,

$25.31

Revenue bours2

6

Days per monthl

21

Months per year

12

Number of buses required

10

~mllt~ot~~)>tt:a.!t.t"'t:JJ.f1:'f>~~r-~x:;;.1< ;_

"t ~t~ ~-·:t:$.Jt):~m-~~OST-$1->''"

.*.

,.. .;.)J,._, ~ ~-;.~1" 4.J Hsrst ~;,:· -.;_'• ;nt~:'· -

.;. ~ ~'"": ~'-· ., -~
"".{:'l)'<.lr.t&;-~~~<1<.; ~ . .'f-"'_f~

:~ ~:* '(;-~·:·
... '<")"•"'
•690 :~~·--t v ..<::·
-~ ·,,, · :.:-y"Foi..:1.~¢bf'F*'" <,:.,:
-;.,e ; iNJ'~,...~.o> . ·: i;;.~., .•:,~. ' · . .
'i!1ttti1tSiiirttl!WtP21.:ff:Mi!'.tt'~·-~:<'t.'1~.~.:t;.;:.JZ$~. w~""'~1~ w ~~&!~!"", ...... "~~" ".

-#~ ,:ff-~/f~~~

11991 Sec:tion 15 Repon for SCAT sho~•.-ed co;t pcor re~nue mile at $21.86; this figure v.oas
(JCIOred up at S% per year ror 3 yc.art.
lservi<:e ..-ill consist of twO boun in the morning and tQ.•o hours in the afternoon. H~r. dead-head and travel
times wiU result in approximately 3 hours of opcracon tabor pet p~ak periOd.
3Ass:umesllworklng days: a month.

Express Bus Route: #2
Continuing the inference about vanpools routes being reflective of commuting patterns in
Brevard County, a possible scenario can be developed for predicting express bus ridership
to the KSC/NASA from the South Beach area. Data from the 1990 Census show that
.
KSC/NASA employment was approximately 11 percent of Brevard County employment.
When applied to the number of workers in the South Beach area, assuming that
employment is uniformly spread throughout the county, this process results in approximate
market size of 2,496. This potential market is represented in Table 6. A ridership and cost
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estimation of this express bus market potential is provided in Table 7. It assumes a 5
percent mode share that equals approximately 125 people and bus capaciry at 80 percent.
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South Beaches
Market Size
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Table 7
E"PrtSS Bus for South Beaches
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3

30

240

$283

S71,366

OOmately 30 miles one-way.
xcion 15 Report for SCAT sh09o'ed cost per revenue mi.lc at Sl.18.
1es 2 hour peak period in AJI.i and PM.

Since this route will operate approximately 4 hours each weekday and have the same hourly
cost as express bus option #1, an annual cost estimate for this service, using operating cost
per revenue hour, is calculated in Table 8.
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Option #3
As discussed previously, the data on vehicle counts in Cocoa Beach suggested that the

employment at the Patrick Air Force Base accounts for approximately 984 commuters each
day that use AlA to travel to this employment site. Assuming a mode share of 5 percent,
produces a potential ridership market of 49 people. Table 9 provides a ridership and cost
projection for an express bus route to serve this commute market. Again, bus capacity is
assumed at 80 percent.
Similar to express bus option #2, an annual cost estimation, using operating cost per vehicle
revenue hour, is shown in Table 10.
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Express Bus for Patrick Air Force Base
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TABLE 10
Cost Estimate or Express Bus Service
Using Cost per Vehicle Revenue Hour

S25.31
6

21
12

Several factors influence express bus ridership making it very difficult to estimate demand
in advance of detailed specification of the service and analysis of the market. In addition
to the typical factors such at density of residential areas, density of destination area,
concentration of employment at a given facility, and socio-economic characteristics of
travelers; there are a number of other consideration such as location of park·and ride lots,
incentives by employers, service speed, frequency, reliability, fare, on-time performance, and
marketing of service that will affect ridership levels. Accordingly, if is difficult to speculate
on demand at this time,
This is a gross level estimate of the impact that express bus service will have on employees
represented by the survey and commuters to the KSC/NASA area. Tables 1 and 2 provide
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a cost estimate range for express bus service. However, before an e~'Press bus service is
initiated, a detailed journey-to-work analysis and service plan is advised. This is a relatively
inexpensive process and will provide additional insight into ridership potential. Finally, a
detailed cost estimate based upon the service plan details should be prepared by SCAT
officials. This would look in more detail at sites for Park-n-Ride schedules, staffing, work
rules, vehicle operating costs, marketing cost, etc.
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Vanpools

Vanpools are privately or publicly provided vans (8 to 18 seats) transporting groups of
persons to and from work on a regular basis. While vanpools typically have lower unit
transportation cost and space occupancy, and are generally more socially desirable than
other modes of public transportation, they require a more formal organization for vehicle
purchase, maintenance, driving, insurance, and so on.
Data provided in Technical Memorandum #1 and this document, shows that several
vanpools are already operating in Brevard County to the KSC/NASA, and to other
employment sites in the county. The success of these vanpool programs as well as the
commuter markets that have been identified in the express bus options, suggest that
additional vanpools may also provide relief to the traffic congestion in Cocoa Beach.
Vanpools may be developed using route alignments and market areas similar to those
discussed under the express bus options.
To bring this option to fruition will require coordination between the SCAT, employers at
KSC/NASA and in Cocoa Beach, and the Patrick Air Force Base, to determine the
appropriate number of vanpools and to identify participants, as well as cost.
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Local Fixed-Route

Fixed route service is appropriate where a corridor of heavy demand exists. Service is
usually operated on a fixed schedule or at fixed intervals. In small communities, a fiXed
route serves a major attraction (employment or shopping) at one end, and connects a
corridor well developed with residences and minor attraction areas. For this analysis, the
corridor in the study area is defined as AlA as it traverses Cocoa Beach and Cape
Canaveral.
Figure 3 shows the configuration of a bidirectional fixed route that would serve as an
alternative to driving for local residents and be combined with existing service operating on
the mainland.
This fixed-route could provide service for two markets in the study area. First, local
residents (retirees) would have transit service operating during the day and part of the
evening. providing the mobility needed by this group. Census data for the tracts in the study
area were analyzed in Technical Memorandum #1. The age category show that the
population aged 65 or older is approximately 21 percent of the total population. This group
is typically considered transit dependent. Second, the survey of employee zip codes in
Technical Memorandum #1 showed that several of the hotel/motel employees in the study
area reside within Cocoa Beach. or Cape Canaveral. The data showed that approximately
38 percent of these employees have household incomes that are less than $10,000 and 89
percent have household incomes that are less than $19,000. TypiCally, people who use
transit are in the lower-middle to lower income brackets. This suggest that hotel/motel
employees may be attracted to traru?it not only as an alternative to driving, but may view
transit as the most desirable choice.
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FIGURE 3
P roposed Fixed-R
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Methodology
The Direct Transit Ridership Estimation Method is applied to the analysis of a fixed-route
alternative in the study area. This method is commonly used by planners to estimate transit
ridership and requires limited data and time to perform an estimation analysis. This
technique allows the user to develop ridership estimates one of two ways: (1) estimate the
number of dwelling units within the 1/4-mile service area of the route or (2) estimate the
total population and population aged 65 years or older within the 1/4-mile service area of
the route.
Various characteristics of the study area make this technique especially suitable for this
analysis, especially if the population within 1/4-mile of the service area is used to estimate
ridership. The area of the barrier island on which Cocoa Beach and Cape Canaveral are
located, and thus the service area for a fixed-route, has a maximum east-west width of
approximately one mile. A predominant portion of the service area under consideration is
within 1/4-mile of the proposed route. Census data on population, and population aged 65
years or older within this 1/4-mile area is provided in Technical Memorandum #1.
Approximately 21 percent of the population in the study area is aged 65 years or qlder.

• Application of Technique

Application of this technique involves the following sequence of steps:
(1)

Estimation of the a~:;uu-1al ridership is based on the use of a graph (See Figure
4). This graph illustrates the estimated demand fodixed-route ridership as
a function of the total population and population aged 65 or older within 1/4mile of service area.
In the study area, the total population and population aged 65 or older within
1/4-rnile of the service area is approximately 19,518 and 5,188, respectively.

(2)

Estimate headway factor for the proposed fixed-route. This factor is based on
the premise that as bus service frequency increases, ridership increases.
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Empirical data has shown that ridership is more sensitive to service frequency
in peak hours. This is because of the proportion of riders that need to arrive
at or leave work during a specific time period. Two factors must be
estimated, the level of service (LOS) during the peak and the LOS during the
off-peak for Monday through Friday service. To obtain these two factors, the
graph in Figure 5 is used.
(3)

Estimate any transfer coordination factor for the proposed fixed-route. A
factor of 1.0 is used if transfer coordination is planned for the route, 0.80 is
used if no transfer coordination is planned for the route.

(4)

Estimate a weekend service factor for the proposed fixed-route. A factor of
0.90 is used for only Monday through Friday service, 1.00 for Monday through
Saturday service, and 1.04 for Monday through Sunday service.
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The Direct Transit Ridership Estimation Method applied in this analysis of fixed-route
ridership culminated in the following equation:
T ARP = bar • hf • phf • tf • wsf
where TARP
bar
hf
phf

= Total Annual Revenue Passengers
= base annual ridership
= headway factor
= peak headway factor

tf

= transfer factor

wsf

= weekend service factor

Estimated ridership for the proposed fixed-route in Cocoa Beach and Cape Canaveral is
shown in Table 11.
TABLE 11
Estimate of Fixed-Route Ridership

Population and population aged 65 or older in
of serviee area

24,706

Peak

60

Base

120
Yes

Service

230,000

bar

05
0.57
1.00

tl'

1.04

beadway at the
is anticipated that transf'er coordination will be made with existing sc_-"ice on the mainland..
•• • Approximate average VlCtlt day riders.hip of 187.
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In terms of cost considerations, typically the cost per mile of operating fixed-route service
is higher than the costs associated with an express bus route. Fixed-route service can
require several stops. The operating speed for fixed-route service is less than express bus
service and the average auto speed due to the stops for pici..'Up and delivery of passengers.
The additional running time that is needed to meet this type of travel demand causes many
costs to occur. Additionally, fixed-route service is characterized by higher cost per vehicle
mile and hour, higher cost per passenger mile, and a lower return at the farebox.
An annual cost estimate for operating the proposed fixed-route service, can be developed
using 1991 Section 15 report data for SCAT. This information was included in the Trend
Analysis section of Technical Memorandum #1. A cost estimate can be accomplished by
relating operating cost per revenue hour for SCAT service to the level of service, or annual
operating hours for the proposed fixed-route service. The cost estimate model for this
analysis is presented below.
C = crh • revhr • d • w
where C
crh

= Cost
= cost per revenue hour

revhr = revenue hours
d
= days per week

w

= weeks per year

Cost estimate for the proposed fixed-route in Cocoa Beach and Cape Canaveral is shown
in Table 12.
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TABLE 12
Cost Estimate or Fixed-Route !Udership

'";, . :value-< ..:. ·· · ·
Cost per revenue bour1

$2531

Reveoue hours:

12

raetorW up at 5% per year for 3 years.
lsCAT opc:ates transit sef'\ice from 6:00a.m. to 6:30 p.m.
~0131 COSt reflects transit service 365 days a )'ear.

This analysis provides an annualized cost estimate for proposed fixed-route service in Cocoa
Beach and Cape Canaveral. A detailed cost estimate is recommended and should be
prepared by SCAT officials before implementing this service option. This should include
an ·estimate of the number of vehicles needed to operate this service, number of drivers, and
operating time (e.g. running time) to complete a trip.
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"Service Routes•

"Service Routes," are similar to fixed-routes in that they follow a regular bus route and
schedule but travel to areas of particular interest to the elderly and people with disabilities.
These include retirement homes, community centers, medical facilities, shopping centers
(malls), and supermarkets. This concept originated in Sweden, where planning efforts have
been made to reduce the cost of paratransit service by developing alternative modes of
transit. A transit service based on this concept called "Local Motion" is currently operating
in Madison, Wisconsin.
While this concept is a divergence from the rigidity usually associated with fixed-route
service, it is worthy of consideration as a viable transit option in the Cocoa Beach and Cape
Canaveral area. The 1990 Census data for the study area show that approximately 21
percent of the residents in the study area are aged 65 or older. This is the transit market
that "Service Routes" were developed to serve. A "Service Routes" can be developed using
the route configuration in the fixed-route option as a base. As proposed under the fixedroute option, the route will serve various shopping centers, libraries, municipal offices, post
offices, and recreational centers in the study area and be used mostly for non-work trips.
However, modifications to this route would be needed to accommodate travel to other
locations that are of interest to this group of residents, i.e., places of worship or schools.
An analysis of the ridership projection for this transit service option would duplicate the

efforts made in estimating demand for fixed-route service. While it is a separate alternative
and focused on providing service to a select group of residents, service would still be
provided to the public. The only. difference between the these two options is the addition
of designated locations on the route. Also, the running time for this service option can be
expected to increase, thus, causing the cost to operate this service to be higher than the
regular fixed-route option.
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Coordinated Service

Perhaps a solution using a "best of both worlds" approach is needed in developing a suitable
transit alternative in Cocoa Beach. This approach would combine the fixed-route option
with "Service Routes." During the peak hours of tbe day, from 6:00 a.m. to 9:00 a.m. and
from 4:30p.m. to 6:30p.m., transit service would be operated as proposed under the fixedroute option. The "Service Route" concept would become operational during the off-peak
hours of the day, providing service for local residents to make non-work trips.
The coordinated service alternative attempts to provide service to meet the local market
demands. Operating fixed-route service during limited hours of the day would meet the
demand for work trips without the unnecessary travel to locations on a "Service Route."
Similarly, operating a "Service Route" during a designated time allows the residents that
would use this service to plan their trips more effectively. Interestingly, SCAT currently uses
a similar arrangement to operate fixed-route and demand-responsive services. SCAT
vehicles are used to supplement the demand-responsive service that SCAT contracts to
Coastal Transit, from 6:00 a.m. to 9:00 a.m.. The SCAT vehicles are convened into fixedroute service between the hours of 9:00 a.m. to 3:00 p.m.
Estimation on ridership for this transit alternative is similar to the fixed-route option.
However, greater consideration should be given to the cost to operate this service, since it
represents two service types.
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IMPLEMENTATION CONSIDERATIONS

To be successful, the transit options discussed in this Technical Memorandum will need to
be vigorously marketed to insure public awareness and support. Depending on the transit
option, an effort will. be needed to promote the service in the community for work and nonwork trips. For example, service to a medical center via the "Service Route" concept will
be more efficient if the doctors and clinical service at the medical center are aware of the
service. The awareness will encourage the scheduling of appointments for local residents
so they can take advantage of this service. Similarly, providing information to employees
at the KSC/NASA on the benefits and cost savings of using express bus service rather than
driving will help to reduce traffic congestion in the study area. Other opportunities for
marketing transit service in the study area include: special promotions, such as periodic
prize drawings and contest, discounts from retail locations to patrons that use transit to
make their trip; transit subsidies from employers to employees who use transit for work
trips; provision of t ransit information with monthly utility bills to residents in the study area;
and marketing transit service to tourist and visitors via hotels in the area.
In addition to the marketing considerations, and depending on the transit option, service will
need to be coordinated and scheduled to meef the travel demands of the ·various markets
in the study area_ Express bus trips will need to be scheduled to coincide with the work
schedules of the employees at the KSC/NASA. Coordination of schedules and routing of
the fixed-route option should meet work trip demands of local residents and provide easy
transfers to transit service to the mainland. The same coordination should be considered
for the "Service Route" option. Additionally, hours of service for fixed-route and "Service
Route" should begin and end at times that meet most of the travel demand in the study
area. From an operational perspective, the equipment used for the ftxed-route and "Service
Route" options will have to be retrofitted or designed to accommodate the senior citizens
in Cocoa Beach and Cape Canaveral. Other passenger amenities will also be needed (i.e.,
bus stops, shelters, passenger information, landing pads, etc...).
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ADDITIONAL CONSIDERATIONS
There are some additional observations that can be made about the feasibility of
implementing transit to mitigate traffic congestion in the Cocoa Beach and Cape Canaveral.
Government officials and community groups indicated a willingness to consider
transit. While there is a shared perception that expanding the local transportation
network is desirable, an alternative to additional lanes on AlA is preferred and

•

strongly supported.
•

Representatives from FDOT and SCAT support transit as more viable alternative to
further expansion of AlA FDOT acknowledges that financial support for transit in
the study area is available via service enhancement funding.

•

During the initial phase of the study, interviews were conducted with the city
managers of Cocoa Beach and cape canaveral. Both · officials agreed that
improvements are needed in the current tranSportation system, particularly for local
residents and senior citizens. They support using transit as a solution to this issue
and are willing to contribute funds to support a transit route in the area.

•

From a community perspective, the timing is good for establishing transit service.
The community is receptive to alternatives to building additional lanes on AlA. This
perspective is manifested in Cocoa Beach Ad Hoc Advisory Committee, which was
influential in getting FDOT to abandon its plans for widening AlA. Additionally,
compla.ints·about the traffiC'in Cocoa Beach have been complemented by requests
for transit service.

•

Political support for a transit alternative was established when the Brevard County
Legislative Delegation requested CUTR's involvement in this study.

•

Within the last year. SCAT bas established ftxed-route service in Cocoa Beach. This
route is similar to the fixed-route that is being proposed in this Technical
Memorandum (See Figure 6). The service is operated on Tuesday and Friday. This
route averages approximately 37 passengers daily.
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•

While several vanpools are operating to the KSC/NASA, the data indicates that the
potential for establishing additional vanpools for commuters to this area is as viable
as the express bus option.

These additional considerations suggest that transit is indeed the most viable solution to the
traffic congestion issue in Cocoa Beach. The level of community and political support for
transit is an indication that it can be an effective alternative. The development of a fiXedroute service in Cocoa Beach by SCAT is another indication of the effort to resolve the
traffic issue via a transit approach.
While this research effort has provided conclusive evidence of the potential for transit
alternatives, express and local bus service, to mitigate the traffic congestion in Cocoa Beach,
further evaluation of the cost and ridership estimates should be planned. This effort should
be managed by SCAT. Subsequent steps in the development of potential express bus routes
in this context should include a stated preference survey of workers at KSC/NASA, Patrick
Air Force Base, various hotel/motels, and other employment sites in the study area. This
type of analysis will assist in evaluating employee interest in using express bus service to
commute to work. Local focus groups should be considered as a method to gain additional
information on ridership interest in using transit for local and commute trips. Finally, SCAT
should conduct a demonstration test of an express bus route. This will provide SCAT
officials, as well as transit proponents in the area, with actual data on the marketability of
express bus service in the area. Workers using the service during this demonstration period
will serve as a test group that can be observed and surveyed to determine further
preferences, and provide information that will help to improve the service.
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F1GURE 6
Fixed-route Service in Cocoa Beach
Proposed Fixed-Route
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